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CELLULAR PHONE ALLOWING A HAND-WRITTEN CHARACTER 
TO BE ENTERED ON THE BACK 

FIELD OF THE INVENTION 
5 The present invention relates to a mobile terminal , and 

more particularly to a mobile terminal which may be easily 
reduced in size. 
BACKGROUND OF THE INVENTION 

Mobi le terminals have become very popular these days and 

10 many functions are installed on PHSs (Personal Handyphone 
System), cellular phones, and other mobile terminals that can 
be used in communication as mobile stations. The setting of 
these functions and the selection of operations are done through 
switches or a keyboard provided on the terminal, for example, 

15 by selecting items from a menu. On the other hand, the need 
to make the terminal small and lightweight reduces the area 
available for the switches and the keyboard, limiting the number 
of switches and keys which will be required for implementing 
sophisticated functions. 

20 FIG. 10 is a perspective view of a conventional eel lular 

phone. Referring to FIG. 10, an LCD (Liquid Crystal Display) 
21 displays information thereon and an operation area 22 
comprises switches (buttons), a ten-key pad, and so on, to allow 
characters to be entered by pressing keys multiple times. 

25 For example, one key is allocated to the "A"(fe) row 
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(meaning a first row of the Japanese "Hiragana" syllabary). 
This key is pressed once to enter "A", twice to enter "I" (l^), 
three times to enter "U" (9), four times to enter "E" (x), and 
five times to enter "0" In many cases, 10 to 12 keys are 

5 arranged to serve both as Hiragana character entry keys and 
numeric keys. 
SUMMARY OF THE DISCLOSURE 

As described above, while more and more functions are 
installed in a cellular phone recently, the operation area, such 
10 as the keyboard, is reduced in size to meet the need to make the 
phone compact. However, as the amount of information to be 
displayed increases, the need arises to increase the display 
(LCD) size. 

However, an attempt to reduce the operation area to 
15 increase the size of the display will make it difficult for the 
user to do smooth operation, such as keyboard operation, with 
f i ngers . 

That is, there is a need to make the cellular phone 
compact and, at the same time, to enable the user to do smooth 
20 operation. 

The present invention seeks to solve the problems 
associated with the prior art described above. It is an object 
of the present invention to provide a cellular phone which makes 
better use of the display area and the operation area to reduce 
25 the phone size and, at the same time, to increase operability. 
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According to one aspect of the invention, there is 
provided a mobile terminal comprising: a touch panel on a back 
thereof; and means for recognizing a hand-entered information 
entered from the touch panel. Typically the hand-entered 
5 information comprises hand-written character. 

Typically, the cellular phone according to the present 
invention has a touch panel (screen pad) on the back to allow 
a user to enter a locus of a character or graphic by stroking 
the touch panel with a finger to enter information. 

10 The cellular phone according to the present invention 

is configured so that the user can not only enter hand-written 
characters but also scroll a pointer or display information 
vertically or horizontally through input from the touch panel. 
In addition, based on an entry operation through the touch panel , 

15 the user can select a choice from a function menu or an item from 
a plurality of information items. 

According to a second aspect of the invention, a mobile 
terminal has a touch panel on the back which is the opposite side 
of the front where an operation entry part (area) and a display 

20 area are provided. For use when a user holds the mobile 
terminal with a hand and enters a hand-written character (or 
graphic, sign, symbol or mark, generally termed therein as 
"character") with a finger of the hand holding the terminal , the 
terminal comprises a recognizing device for recognizing the 

25 hand-written character entered from the touch panel and a screen 
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for displaying the recognized character in the display area. 

For use when the user touches the touch panel with the 
terminal in one hand and moves (slides or strokes) a finger on 
the touch panel, the mobile terminal according to the present 
5 invention may further comprise means (device) for detecting 
finger movement on the panel to move a cursor pointer according 
to the finger movement on (along) the touch panel . The terminal 
according to the present invention may further comprise a 
scroll ing device for scrolling the display screen in the display 

10 area vertically or horizontally as the user touches the touch 
panel and moves the finger on it vertically and horizontally. 

The mobile terminal according to the present invention 
may further comprise a selecting device for selecting an item 
from the display area or scrolling the display screen according 

15 to a position at which, or a manner (locus etc.) in which, the 
user touches the touch panel . 

According to a third aspect of the invention, the mobile 
terminal is configured to allow a user of the mobile terminal 
to enter information from the back of the mobile terminal by 

20 touching and stroking, or pressing, the touch panel with a finger 
(e.g., index finger) of a hand holding the mobile terminal and, 
to press a predetermined key disposed in an operation entry part 
(e.g. , front or side wall side) of the mobile terminal using some 
other finger of the hand. 

25 According to a fourth aspect of the invention, there is 
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provided a mobile terminal with an operation entry part and a 
display area on a front thereof. The mobile terminal comprises 
a main housing, a touch panel provided on a back of the terminal 
housing to allow a user, while holding the terminal with a hand, 
5 to perform an entry operation with a finger of the hand holding 
the termi nal . 

The hand-entered information (generally "character", 
e.g., letters, symbols or graphic) is recognized and displayed 
by a display disposed n in the display area. 

10 There is provided means for detecting a a touch 

operation when the user touches and strokes the touch panel and 
for moving information or a pointer according to a movement of 
the finger on the touch panel, the information and the pointer 
being displayed by the display. 

15 Also there is provided means for moving the pointer to 

a predetermined position according to the movement of the finger 
on the touch panel when the user strokes the touch panel with 
the finger and, when the user presses the touch panel in this 
state, to scroll the display screen in the display area 

20 vertically or horizontally. 

Further there may be provided means for performing 
processi ng accordi ng to a posi ti on at whi ch, or a manner i n which, 
the user presses the touch panel, the processing corresponding 
to a single-click or a double-click of a mouse. 

25 Yet more, there is provided means for executing either 
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at least one of selection, acceptance, and cancellation of an 
item displayed in the display area or a scroll of the display 
screen, according to a position at which, or a manner in which, 
the user presses the touch panel . 
5 At least one switch may be disposed on a front of the 

mobile terminal for controlling acceptance and cancellation of 
an entry operation through the touch panel , the switch each being 
provided at a position, when the user holds the mobile terminal 
with a hand, where the user can press the switch with a finger 

10 (e.g., other than the index finger) of the hand holding the 
mobi 1 e termi nal . 

The type of the hand-entered information or hand- 
written character entered through the touch panel includes at 
least one of Japanese kana syllabary (hi ragana and/or katakana), 

15 (kanji, and alphanumeric letters). 

The mobile terminal recognizes the hand-written 
character (letter) entered through the touch panel during a 
search of a telephone directory stored in a storage unit with 
telephone numbers associated with subscriber's information, 

20 searches the telephone directory based on a recognition result 
of a first hand-written character or a predetermined number of 
characters following the first character, displays candidates 
obtained as a result of the search, and automatically makes a 
call to an addressee via an entry operation through the touch 

25 panel, the addressee being selected from the candidates 
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displayed in the display area. 

There is provided an arrangement of a minute hand and 

a hour hand of a clock from the graphic information and time 

information is recognized/displayed from the entered locus. 
5 The mobile terminal assumes a shape which is suitably 

hold by one hand and easy to manipulate by fingers of the single 

hand, e.g., an elongated rectangular parallelepiped shape, an 

elongated box-like or a f ol dabl e-type thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 FIG. 1 is a diagram showing an external view of a 

cellular phone in an embodiment of the present invention. 

FIG. 2 is a diagram showing a functional configuration 

of a cellular phone in an embodiment of the present invention. 

FIG. 3 is a diagram showing a display screen for 
15 selecting functions on a cellular phone in an embodiment of the 

present invention. 

FIG. 4 is a diagram showing display screens illustrating 

operation steps for directory search on a cellular phone in an 

embodiment of the present invention. 
20 FIG. 5 is a diagram showing display screens illustrating 

the operation steps for kanji entry on a cellular phone in an 

embodiment of the present invention. 

FIG. 6 is a diagram showing display screens illustrating 

operation steps for time entry on a cellular phone in an 
25 embodiment of the present invention. 



FIG. 7 is a flowchart showing processing steps for 
directory search on a cellular phone in an embodiment of the 
present invention. 

FIG. 8 is a flowchart showing processing steps for Kanji 
5 entry on a cellular phone in an embodiment of the present 
i nventi on . 

FIG. 9 is a flowchart showing processing steps for time 
entry on a cellular phone in an embodiment of the present 
i nventi on . 

10 FIG. 10 shows a conventional cellular phone. 

PREFERRED EMBODIMENTS OF THE INVENTION 

Preferred embodiments of the present invention will now 
be described. In a preferred embodiment, a mobile terminal 
according to the present invention has a touch panel on its back 

15 for use as a data-entering means. This touch panel allows the 
user, who holds a terminal with one hand, to enter data with one 
finger of a hand holding the terminal . The mobile terminal has 
a recognition means recognizing characters written by the finger 
In addition, the mobile terminal according to the present 

20 invention may comprise a recognizing means recognizing simple 
graphics entered by the finger through the touch panel. 

The mobile terminal according to the present invention 
also al lows the user, through input operation on the touch panel , 
to move the cursor pointer within the display screen and to 

25 scroll the screen vertically and horizontally. In addition, 



the mobile terminal is configured so that the user, with the 
terminal held with one hand, can press an operation key on the 
front of the terminal with the finger of the hand holding the 
terminal to accept or cancel the operation. 
5 The mobile terminal may also be configured so that the 

user can enter control information on an Accept key or Cancel 
key or on the scroll of the screen by controlling how the user 
presses the touch panel with the finger, that is, how many times 
consecutively and at what interval the user presses the touch 
10 panel, at what point on the touch panel the user presses, or in 
which direction the user moves the finger. 
[Exampl es] 

An embodiment according to the present invention will 
be described with reference to the attached drawings. FIG. 1 
15 is a perspective view schemati cal 1 y showi ng an outl ook of the 
embodiment which is a cellular phone to which the present 
invention is applied. It is to be understood that the cellular 
phone described herein includes a Personal Handyphone System 
phone . 

20 FIG. 1 shows the configuration of the embodiment in 

which the present invention is applied to a box-shaped cellular 
phone. FIG. 1(a) is a rear view of the cellular phone. To 
illustrate how the user operates it, the figure shows the 
cellular phone hel d by the user . FIG. 1(b) is an external front 

25 view of the cellular phone. 
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A cellular phone 10 in the embodiment of the present 
invention has a touch panel 11 on the back which is the opposite 
of the front where a display (LCD) 13 and a main operation area 
14/15 are provided. 
5 As shown in FIG. 1(a), the user holding the cellular 

phone 10 with one hand 16 can touch the touch panel 11 on the 
back, for example, with an index finger to enter data. 

The touch panel used in an embodiment of the present 
invention will be described briefly. When the user touches the 

10 panel, the resistance of an area on the panel the user touches 
varies responsive to an applied physical pressure. Although 
there are many types of touch panels, this embodiment uses a 
touch-sensitive membrane (e.g. , resi stance fi 1 m) panel capable 
of detecting a finger that touches the panel. For example, 

15 reference publication 1 (Japanese Patent Kokai Publication 
JP-A-9-115385) describes this type of touch panel (or screen). 

The touch-sensitive membrane touch panel works such 
that, when pressure is applied, a circuit at the point of touch 
is closed to provide a resistance-divided voltage value by which 

20 coordinate information is obtained. That is, when the user 
applies pressure to the touch panel with a finger or a pen with 
a voltage applied across both ends, resulting voltage values 
differ from each other depending on which point on touch panel 
the user touched. This measured voltage value is used to 

25 identify the position the user touched. 
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For example, when the user strokes the touch panel , the 
position identification operation (processing) is performed 
continuously in time to obtain information on the direction and 
the length of the stroke as a vector amount. By correlating 
5 the vector amount obtained from the touch panel with the screen 
information displayed on the display, the touch panel identifies 
information the user has selected. 

A small CPU with a two-channel A/D converter is usually 
used as a circuit that is connected to the touch panel for 

10 position detection. A CPU, if provided in a touch-panel 
installed device for some other purpose, may also contain the 
touch panel data processing function. The description given 
below assumes that a dedicated touch panel entry (input) 
processor processes data entered from the touch panel. 

15 The touch panel entry processor, used as a component of 

many devices, is commercially available as a general -purpose IC 
because there are various needs for the processor. For example, 
it is used as a processor for allowing the user to select items 
from the display of a mobile data terminal or a cash dispenser 

20 at banks or as a mouse used with a notebook computer. For 
example, reference publication 2 (product catalog TOUCH SCREEN 
"Controller AHL-301A" from Gunze Ltd.) contains a list of 
position detection devices for touch panels. 

Also commercially available as LSIs are devices used to 

25 input (read) or recognize characters on a touch panel. For 
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example, refer to reference publication 3 (FINPUT product 
catalog for touch panels "Touch Panel Controller, FIT-S10") etc. 

The operation of one embodiment of the present invention 
will be described. 
5 FIG. 2 is a block diagram showing the functional 

configuration of an embodiment according to the present 
invention. 

The signal received by a touch panel 31 is sent to a touch 
panel entry processor 35 for primary processing. The signal 

10 sent from the touch panel 31 to the touch panel entry processor 
35 is an analog voltage value signal indicating the position on 
the touch panel 31 the user touched. An A/D converter built 
in the touch panel entry processor 35 reads this analog voltage 
periodically, captures it as coordinate values, eliminates 

15 unstable data or performs chattering processing, and then 
recognizes character patterns. 

Character pattern recognition generally tends to be 
complex. However, in an embodiment of the present invention, 
lines, numbers, hiragana characters, katakana characters, 

20 alphabetic characters, and simple graphics (logos, symbols, 
signs or marks) are recognized as input to the touch panel 31. 
Therefore, as compared with character pattern recognition in 
which kanji characters must be recognized, both the hardware and 
the software used in the embodiment may be simple. 

25 There are many character recognition methods. In 
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general, coordinate information is once read into the touch 
panel entry processor 35 in a time-series manner and is made to 
correlate in memory with coordinate values so that it is 
processed as pixel data during image processing. Then, the 
5 characteristics of the processed data are correlated in 
features with those of character data stored in advance. 

The entered information is processed in the touch panel 
entry processor 35 as described above. The first candidate for 
the recognized character string is passed to a CPU 36. When 

10 a hand-written character is entered, coordinate information for 
line-drawing used as display feedback data is passed to an LCD 
33. When a line is drawn with the finger, vector information 
is passed to the LCD 33. 

To recognize characters, the touch panel entry 

15 processor 35 contains an image processing program that meets the 
purpose. During character recognition processing, one of the 
known character recognition processing methods is used. For 
example, reference publication 4 ("Entire of: Image Processing 
Circuit Technology" in special issue No. 5 of Transistor 

20 Technology, particularly, Chapter 15, pp 1 64-175, CQ Publ ishing, 
1977) carries an article on an example of image processing that 
is executed before character recognition. Also, refer to 
reference publication 5 ("OCR for Postal Automation", NEC 
Technical Journal, Vol. 51, No. 11, NEC Corporation, Nov. 1998) 

25 etc. as an article on an example of character recognition 
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algorithm. The entire disclosures of the reference 
publications Nos. 1-5 are incorporated herein by reference 
thereto. 

The LCD (Liquid Crystal Display) 33 is a display on which 
5 visual information is displayed. 

A main operation part (module) 34 receives key 
depression (operation information) the user enters through the 
operation keys 14 and 15 shown in FIG. 1 (b). 

The CPU 36 controls the display on the LCD 33 and 
10 displays the line drawing process (stroke) on the LCD 33 to give 
a visual feedback to the user. 

While giving selection information to the user, the CPU 
36 selects information from the operation instructions given 
from the main operation part 34 and the touch panel entry 
15 processor 35. 

FIGS. 3 to 6 show examples of display screen on the LCD 
33. They are typical four types of information entry screen 
of a cellular phone. FIG. 3 shows a display screen for the 
function selection operation, FIG. 4 shows a display screen for 
20 character entry and selection, FIG. 5 shows a display screen for 
character conversion, and FIG. 6 shows a display screen for the 
selection operation through graphic entry. 

FIG. 3 is a diagram showing an example of the function 
selection display screen used in one embodiment of the present 
25 invention. It shows a standard function selection menu (Search 
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tel ephone di rectory, Search function, Sound (vol ume) , Battery, 
Clock, etc. , ) displayed on a cellular phone. Recently, as the 
cellular phone has more and more functions, it becomes 
impossible for the user to select all functions on one screen. 
5 As a result, as many functions as can be displayed are usually 
displayed on the display screen in many cases and, for more 
functions, the user moves the selection icon to select a desired 
item. 

In the display example shown in FIG. 3, when the user 
10 moves a finger vertically on the touch panel 31, the CPU 36 gets 
vector information from the touch panel entry processor 35 and, 
based on the vector information, moves the round icon or pointer 
(•), shown on the right side of the characters, vertically on 
the screen. 

15 When an Accept key is pressed, the information displayed 

on the row on which the icon is displayed is regarded as selected. 
Here, the Accept key is the key 15 (somewhere on the left side 
wall of a casing , not shown) in FIG. 1(b). As shown in FIG. 
1(a), the key 15 is a key the user's thumb touches when he or 

20 she holds the cellular phone 10 with the left hand as shown in 
FIG. 1(a). When the user enters a character from the touch 
panel 11 on the back of the cellular phone 10 with the index 
finger, the thumb and the opposing index finger work together 
to do the selection operation and the acceptance operation. 

25 A single press and a double press are defined for the 
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Accept key 15. The single press is to press the key once, while 
the double press, which is similar to the double click of the 
button of a mouse on a personal computer, is to press the key 
twice consecutively at a very short interval to select 
5 information. The Accept key 1 5 is arranged so that the number 
of keys is kept to a minimum. The key 14 shown in FIG. Kb) 
is allocated to a cancel key. These keys are arranged so that 
all operations may be done with one hand. 

FIGS. 4-6 each show a series of operation screens 

10 displayed after the user selects a function as shown in the 
example in FIG. 3. FIGS. 4-6 each show display screens (a) - 
(f) in the order in which they are displayed. 

FIG. 4 is a diagram showing an example of the display 
screens of the search operation on the telephone directory 

15 stored in the memory of the cellular phone. FIG. 7 is a 
flowchart showing processing steps of the telephone directory 
search operation. First, referring to FIGS. 4 and 7, the 
telephone directory search operation will be described. 

The telephone directory is a file stored in the memory. 

20 The file stores therein the telephone numbers of addressees of 
telephone connection and the name and attribute of each party. 
As the amount of stored information increases, it becomes more 
difficult to search the telephone directory for a desired name 
or number. For this reason, there is a need for an efficient 

25 search function. 
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In step 802 <WAIT FOR A PAD ENTRY OR A KEY INPUT>, the 
cellular phone is waiting for the user to stroke the touch panel 
31 to enter its locus (called "pad entry") or to press the Accept 
key 15 shown in FIG. 1(b). 
5 In step 802, the LCD 33 displays a display screen such 

as the one shown in FIG. 4(a). Because the user has not yet 
stroked the touch panel 31, nothing is displayed in the box in 
the center of the LCD 33. 

Next, when the user enters a character through the pad 

10 in step 802, the CPU 36 draws the locus of the character on the 
LCD 33 in step 817. 

These operations are performed consecutively, and steps 
802 and 817 are repeated until the entry of the character is ended. 
During this period, the touch panel entry processor 35 

15 accumulates locus information in a storage unit in preparation 
for character recognition that will be performed next. 

FIG. 4(b) shows an example of display when one character 
has been entered. In the figure, the locus that can be 
recognized as (0) is drawn. 

20 At this time, if the user "single-presses" the key in 

step 802, the touch panel entry processor 35 accepts the 
character in step 809 to recognize the character. That is, the 
touch panel entry processor 35 recognizes the Hiragana or 
Katakana character most similar to the entered character and 

25 informs the CPU 36 of the recognized character. The CPU erases 
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the locus as shown in FIG. 4(c) and displays the recognized 
character in the special box at the bottom in step 810. Then, 
control returns to step 802 and waits for the user to enter the 
next character through the pad or to press the key. (Note, the 
5 character may be Alphabet or else, any kind of language.) 

When the next character is entered immediately after the 
previous character, the newl y-recogni zed character is displayed 
immediately to the right of the previously-recognized character 
in step 810. 

10 Although a step for the key 14 is omitted in the 

flowchart in FIG. 7 for sake of simplicity, the user may press 
the key 14 to return to the previous selection status to repeat 
processi ng . 

In the description below, it is assumed that a character 
15 entered via the touch panel is the Japanese equivalent (Hi ragana 
or Katakana) to the first character of the name belonging to a 
telephone number registered in the telephone directory. In 
searching the telephone directory, the first digit of a 
telephone number or two or more (multiple) characters may be used 
20 In either case, the telephone directory may be searched by 
changing the recognized character and the search processing 
method. 

Because the first character "*d" (0) is recognized in 
the search by name in the above example, the user "double- 
25 presses" the key to move to the telephone directory search 
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processing in step 803. 

In step 803, the telephone directory is searched and the 
names with Japanese equivalent "4o" (0) are searched for in the 
order of Japanese syllabary (i .e. , Japanese alphabet letters). 
5 In step 804, the name selection screen is displ ayed. The search 
result, as well as the selection icon, is displayed as shown in 
FIG. 4(d). The selection marker is represented as 

In step 805, the cellular phone waits for the user to 
enter a locus to move the selection icon vertically or to press 

10 the Accept key. 

When the user enters a downward locus with the index 
finger, the selection marker moves downward in step 807. On 
the other hand, when the user enters an upward locus, the 
selection marker moves upward in step 812. 

15 During this processing, the CPU 36 does not display the 

locus. Instead, it causes the touch panel entry processor 35 
to detect the vector and recognizes in which direction the locus 
was entered. In response to the entered locus, the selection 
marker moves vertically on the screen in step 807 or 812. 

20 In FIG. 4(e), a downward locus was entered and the 

selection marker is moved down by one row. To bring the 
selection marker outside the display range, that is, to display 
the next page, the user is required to move the selection marker 
to the bottom row. Upon detecting this status, the CPU 36 

25 scrolls vertically to display the next candidate. 
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For the LCD 33 with the horizontal scroll function, the 
display screen may be configured so that the selection marker 
may be moved horizontally when the user presses the touch panel 
with the finger. When all information is not displayed on one 
5 row, the horizontal scroll function causes the display screen 
to scroll horizontally to allow the rest of information in the 
row to be displayed 

When a desired name is displayed and selected, the user 
presses the Accept key to pass control to step 814 in which all 
10 address information is displayed. That is, the telephone 
number and its related information are displayed on the screen. 
FIG. 4(f) shows an example of the display. 

When the Accept key is pressed, the cellular phone moves 
to the transmission processing in step 815 to <MAKE A CALL> and 
15 enters communication status. 

FIG. 5 is a diagram showing an example of display screens 
for kanji (Japanese or Chinese characters) entry operation. 
FIG. 8 is a flowchart showing kanji entry processing. 

Next, referring to FIGS. 5 and 8, the kanji entry 
20 operation in one embodiment of the present invention will be 
descri bed . 

In step 902, the cellular phone waits for the user to 
stroke the touch panel 31 with the finger and the locus of the 
entered kana character to be entered. 
25 When the locus created by stroking the touch panel with 
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the index finger is entered, the CPU 36 draws the a line, 
corresponding to the locus, on the LCD 33 in step 911. These 
operations are performed consecutively, and steps 902 and 911 
are repeated until the entry of the character is ended. 
5 During this period, the touch panel entry processor 35 

accumulates locus information in the internal storage unit in 
preparation for character recognition that will be performed 
next . 

FIG. 5(a) shows an example of display when one character 
10 has been entered. In the figure, the locus that can be 

recognized as (0) is drawn. 

At this time, if the user "single-presses" the key, the 

touch panel entry processor 35 accepts the character in step 903 

to recognize the character. That is, the touch panel entry 
15 processor 35 recognizes the hiragana or katakana character most 

similar to the entered character and informs the CPU 36 of the 

recognized character. The CPU erases the locus as shown in FIG. 

5(b) and displays the recognized character in the special box 

in step at the bottom. 
20 Then, control returns to step 902 and waits for the user 

to enter the next character through the pad or to press the key. 

FIG. 5(c) shows an example i n which "t^" (KA) is entered. 

FIG. 5(d) shows the display when the character is accepted and 

recognized. The processing flow of each character is the same 
25 as that of the character (0) described above. 
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When the next character is entered immediately after the 
previous character, the newly-recognized character is displayed 
immediately to the right of the previously-recognized character 
in step 904. As a result, the CPU 36 accumulates the characters 
5 ^'^t^" (OKA). 

Next, when the user double-presses the key, the CPU 36 
searches the dictionary for the two characters "^oA^" (0-KA). 
In step 906, the CPU 36 searches the dictionary for the 
candidates and, in step 907, displays kanji candidates on the 

10 screen as the selected candidates. FIG. 5(e) shows the screen 
on which the selected candidates (kanji candidates for the 
entered characters "4b^;b^" (OKA) ) are di spl ayed . As shown i n FIG . 
5(e), the selection icon is displayed next to the currently- 
selected candidate to allow the user to select one kanji 

15 character from a pi ural ity of candidates. In thi s exampl e, the 
selection icon (marker) is represented as 

In step 908, the cellular phone waits for the user to 
enter a vertical locus to move the selection icon vertically or 
to press the Accept key. 

20 When the user enters a downward locus with the index 

finger, the selection marker moves downward in step 910. On 
the other hand, when the user enters an upward locus, the 
selection marker moves upward in step 914. 

Because, in this example, the selection icon "•" is 

25 already next to 'W (OKA) that is the candidate to be selected, 
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the user single-presses the key to move to step 916 to accept 
the kanji character. 

The CPU 36 accumulates the kanji character (OKA) 
in the internal memory and, at the same time, displays the 
5 character 'W (OKA) in the box at the bottom as shown in FIG. 
5(f). 

FIG. 6 is a diagram showing an example of the display 
screen on whi ch a time i s entered in one embodiment of the present 
invention. FIG. 9 is a flowchart showing the time entry 
10 processing. 

Referring to FIGS. 6 and 9, the time entry operation in 
one embodiment of the present invention will be described. 
This time entry function allows the user to enter the locus of 
a simple graphic (logo) to set up functional information. 
15 In step 1002, the cellular phone waits for the user to 

stroke the touch panel 31 with the finger to enter the locus of 
a simple graphic. 

FIG. 6(a) is a diagram showing an example of the screen 
on which the user enters a time. On this screen, the user enters 
20 a graphic that looks like a bent nail which indicates the minute 
hand and the hour hand of a clock. That is, the graphic is 
treated as the hands of a clock in this embodiment. 

The graphic "•" shown in FIG. 6(a) is displayed as the 
center, which represents an axis on which the hands of the analog 
25 clock rotate. This graphic makes the user feel easy to enter 
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a time. 

When the user stokes the pad with the index finger to 
enter a locus, the CPU 36 draws on the LCD a line corresponding 
to the locus in step 1012. These operations are performed 
5 consecutively, and steps 1002 and 1012 are repeated until the 
entry of the simple graphic is ended. 

FIG. 6(b) shows an example of display when the entry of 
the simple graphic has been ended. 

At this time, when the user single-presses the key, 
10 control is passed to step 1005 in which the touch panel entry 
processor 35 recognizes the two lines. In step 1006, the touch 
panel entry processor 35 displays them on the LCD and recognizes 
them the hour and minute hands. More specifically, the 
processing in this embodiment begins by accepting the two lines. 
15 The area is divided into 12 sectors in the direction of 

rotation with the center as a base. Then, the locus is 
represented in terms of dots, and a check is made as to how may 
dots are present in each sector. 

Two sectors containing many dots are recognized as the 
20 sectors containing the lines. And, a check is made again for 
the selected two sectors in terms of the distance from the center. 
The sector containing dots more distant from the center is 
assumed to be a sector containing the minute hand with the other 
sector assumed to be a sector containing the hour hand. 
25 And, as shown in FIG. 6(c), these two 1 ines are displayed 
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as accepted strai ght 1 i nes. The di gi ts shown i n the bottom area 
indicate a digital time, meaning that the hour and the minute 
of the clock have been entered. This information, generated 
from an entered simple graphic, is not precise and therefore 
5 requires fine adjustment for correction. 

After step 1006, control is passed to step 1007 to wait 
for the user to stroke the pad. In the subsequent steps, the 
user tries to move the graphic of the minute and hour hands to 
desired positions while viewing the LCD 33. 

10 By repeating steps 1007, 1014, and 1015, the user enters 

how much to move each hand. Before step 1015 for <DISPLAY THE 
LOCUS>, the <PAD ENTRY> is performed and further, the order in 
which the coordinates are entered is recorded in step 1014. 
Thi s i s a process i n whi ch vector i nformati on i ndi cati ng how much, 

15 and in which direction, each hand is to be moved is processed. 

FIG. 6(d) shows the process in which the locus is entered. 
In this display, the entered locus is displayed by an arrow to 
distinguish it from the hour and minute hands. The arrow 
display is performed by adding an arrow, not to the start point 

20 of the locus entry, but to the last point of the locus entry. 

When the user has entered the locus (or assessed) and 
single-presses the key, the vector is accepted and analyzed in 
step 1009. More specifically, it is determined which line is 
nearer to the arrow and which hand, minute or hour, the user is 

25 going- to move. 
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Next, the line length and direction and the coordinate 
entry sequence are converted to those in the rotation (polar) 
coordinate system for recognizing them in artiounts of angular 
motion. Then, the hand selected according to the amount of 
5 angular motion is moved. In step 1010, the line is moved, and 
the graphic indicating the time after the hand has been moved 
is displayed on the LCD 33. FIG. 6(e) shows the graphic 
displayed at this time. The digital display value is also 
updated at this time. 

10 Then, as shown in FIG. 6(f), the screen changes to the 

one on which the user selects either AM or PM to represent the 
time in the 12-hour format. 

As described above, the cellular phone in this 
embodiment has the operation panel on the back to allow the user 

15 to select an operation and to enter a character easily. 

Whether the user is left-handed or right-handed, he or 
she can touch the keys with the index finger. This means that 
the user can operate the cellular phone with no concern about 
which hand the user feels more comfortable in using the phone. 

20 In the embodiment described above, a special touch panel 

entry processor is used to control input from the touch panel. 
Instead of this, an A/D converter for power voltage detection, 
usually provided on a cellular phone, or an A/D converter for 
detecting the reception electric field level may also be 

25 switched over on a time basis for controlling input from the 
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touch panel . 

Although in the embodiment described above, upward 
movement or downward movement is used in selecting information, 
the software of the touch panel entry processor may be modified 
5 to provide selection means that detect a horizontal movement or 
a clockwise or counterclockwise rotational movement. 

Instead of allocating the Accept key as the operation 
switch of the cellular phone, the switch may also be provided 
on the touch panel. The software may also be modified so that 
10 information may be accepted either when there is no entry through 
the touch panel during a predetermined period of time after the 
user stroked the finger upward or downward or when the user 
strokes the finger horizontally. 

Although an analog membrane touch panel is used in the 
15 embodi ment descri bed above, a digital touch panel havi ng di vi ded 
pixels of a checked pattern thereon may be used. In this case, 
as many interface lines as the number of elements of the checked 
matrix are necessary. However, there is no need for an A/D 
converter that is used as the detection circuit; instead, 
20 standard port interface for digital input may be used to detect 
digital logic signals. 

Although the cellular phone is configured so that the 
user holds it with the left hand in the above embodiment, the 
Accept key and the Cancel key may be programmed to allow the user 
25 to customize their positions or the inverted character-entry 



28 



processing may be selectively added. These functi ons , if added, 
eliminate the need for the user to worry about his or her dominant 
hand or personal handwriting in writing characters on the back 
of the phone. 

5 Furthermore, the cellular phone may have the voice 

recognition function built-in to enable the user to accept or 
cancel a character via voice. Also, the cellular phone may be 
a folding-type phone. In thi s case, i f the di spl ay i s provi ded 
on the front of the part that is folded about hinges with the 
10 touch panel on the back and if the operation entry part is on 
the other part of the phone, then selection, acceptance, 
cancellation, and so on are preferably done through the touch 
panel . 

The meritorious effects of the present invention are 
15 summarized as follows. 

As described above, the cellular phone according to the 
present invention has the operation area on the back to enable 
the user to easily select items, to enter a character, and to 
control scrolling. Thi s conf i gurati on el i mi nates the need f or 
20 character entry and numeric keys, making the entry operation 
simpler. The cellular phone according to the present invention 
makes best use of the display area and operation area of a compact 
portable data terminal while increasing operability. 

It should be noted that other objects, features and 
25 aspects of the present invention will become apparent in the 
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entire disclosure and that modifications may be done without 
departing the gist and scope of the present invention as 
disclosed herein and claimed as appended herewith. 

Also it should be noted that any combination of the 
5 disclosed and/or claimed elements, matters and/or items may fal 1 
under the modifications aforementioned. 
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WHAT IS CLAIMED IS: 

1. A mobile terminal comprising: 

a touch panel on back thereof; and 
means for recognizing hand-entered information entered 
from said touch panel. 

2. The mobile terminal as defined by claim 1, wherein said 
information comprises hand-written character. 

3. The mobile terminal as defined by claim 1, further 
compri si ng : 

means for moving information displayed on a screen in 
a display area in response to a predetermined entry operation 
5 from said touch panel. 

4. The mobile terminal as defined by claim 1, further 
compri si ng : 

means for vertically or horizontally scrolling the 
display screen in the display area in response to the entry 
5 operation from said touch panel. 

5. The mobile terminal as defined by claim 1, further 
compri si ng : 

means for executing selecting or canceling a selection 
object from a menu or an information item group displayed on a 
5 display screen in a display area in response to the entry 
operation from said touch panel. 

6. The mobile terminal as defined by claim 1, further 
comprising means for recognizing a simple hand-written graphic 
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entered from said touch panel. 

7. The mobile terminal as defined by claim 1, wherein the 
mobile terminal is configured to allow a user of said mobile 
terminal to enter information from the back of said mobile 
terminal by touching and stroking, or pressing, said touch panel 

5 withafingerofa hand holding said mobi le terminal and, to press 
a predetermined key disposed in an operation entry part of said 
mobile terminal using some other finger of the hand. 

8. A mobile terminal with an operation entry part and a display 
area on a front thereof, comprising: 

a touch panel provi ded on a back of the termi nal to al 1 ow 
a user, while holding the terminal with a hand, to perform an 
5 entry operation with a finger of the hand holding the terminal; 

a recognition device recognizing a hand-entered 
information entered from said touch panel; and 

a displ ay screen displ ayi ng said recogni zed information, 
said display screen being disposed in said display area. 

9. The mobile terminal as defined by claim 8, wherein said 
information comprises hand-written character. 

10. The mobile terminal as defined by claim 8, further 
compri si ng : 

a detection device detecting a touch operation when said 
user touches and strokes said touch panel and for moving 
5 information or a pointer according to a movement of said finger 
on said touch panel, said information and said pointer being 
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displayed by said display. 

11. The mobile terminal as defined by claim 8, further 
compri si ng : 

pointer device configured to move the pointer to a 
predetermined position according to the movement of said finger 
5 on said touch panel when said user strokes said touch panel with 
the finger and, when the user presses said touch panel in this 
state, to scroll the display screen in said display area 
vertically or horizontally. 

12. The mobile terminal as defined by claim 8, further 
comprising a processor performing processing according to a 
position at which, or a manner in which, said user presses said 
touch panel , sai d process i ng cor respond i ng to a si ngl e-cl i ck or 

5 a double-click of a mouse. 

13. The mobile terminal as defined by claim 8, further 
comprising a selecting device executing either at least one of 
selection, acceptance, and cancellation of an item displayed in 
said display area or a scroll of the display screen, according 

5 to a position at which, or a manner in which, said user presses 
sai d touch panel . 

14. The mobile terminal as defined by claim 8, further 
comprisi ng at least one switch on a front of said mobi le terminal 
for controlling acceptance and cancellation of an entry 
operation through said touch panel, said switch each being 

5 provided at a position, when said user holds said mobi le terminal 
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with a hand, where the user can press the switch with a finger 
of the hand holding said mobile terminal. 

15. The mobile terminal as defined by claim 14, wherein said 
at least one switch is disposed at a position that can be accessed 
by a finger other than an index finger of the hand, said position 
being on a front side or a side wall of the mobile terminal. 

16. The mobile terminal as defined by claim 1, wherein the 
hand-entered information includes at least alphanumeric 
letters. 

17. The mobile terminal as defined by claim 8, wherein a type 
of the hand-entered information or hand-written character 
entered through said touch panel includes at least one of 
Japanese kana syllabary, kanji, and alphanumeric characters. 

18. The mobile terminal as defined by claim 1, wherein said 
mobile terminal recognizes a hand-written character entered 
through said touch panel during a search of a telephone di rectory 
stored in a storage unit with telephone numbers associated with 

5 subscriber's information, searches said telephone directory 
based on a recognition result of a first hand-written character 
or a predetermined number of characters following said first 
character, displays candidates obtained as a result of the 
search, and 

10 automatically makes a call to an addressee via an entry 

operation through said touch panel, said addressee being 
selected from the candidates displayed in said display area. 
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19. The mobile terminal as defined by claim 8, further 
comprising a recognition device recognizing graphic information 
from a locus of the graphic, when graphic information is entered 
through said touch panel. 

20. The mobile terminal as defined by claim 19, further 
comprising an arrangement of a minute hand and a hour hand of 
a clock from the graphic information to provide time information 
from said entered locus. 

21. The mobile terminal as defined by claim 1, wherein said 
mobile terminal comprises a cellular phone having a rectangular 
parallelepiped shape or a folding-type shape. 

22. A mobile terminal comprising: 

a main housing, a display screen on a front of said 
housing, a touch panel disposed on a back side of the housing, 
and 

a recognition device that recognizes hand-entered 
information entered by applying a finger of a user' s hand on the 
touch panel . 

23. The mobile terminal as defined by claim 22, wherein said 
recognition device recognizes said hand-entered information by 
detecting a position and/or locus of the applied finger. 

24. The mobile terminal as defined by claim 23, wherein 
information recognized by said recognition device is displayed 
in said display screen. 

25. The mobile terminal as defined by claim 24, wherein the 
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displayed information comprises at least one selected from the 
group consisting of alphanumeric characters and graphic 
symbols. 

26. The mobile terminal as defined by claim 24, wherein said 
information displayed said display screen scrolled or moved by 
stroking said finger on the touch panel. 

27. The mobile terminal as defined by claim 26, wherein said 
information displayed in said display screen comprises a pointer 
which is allocated or moved to a desired item of said information 
by manipulating said finger on the touch panel. 

23. The mobile terminal as defined by claim 27, wherein said 
item is selected by said pointer, which selection is accepted 
or cancelled by manipulating with another finger of said hand 
other than said finger on at least one of switches disposed 
either on a front and/or side wall of said housing. 
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ABSTRACT OF THE DISCLOSURE 

A touch panel is provided on the back of a mobile 
terminal which has a display area and an operation entry part 
5 on its front. The mobi le terminal is configured to allow a user 
to press the touch panel wi th a f i nger, whi ch supports the mobi 1 e 
terminal on the back thereof, to enter information. 
Information entry is done by entering the locus of a character 
or a graphic or by selecting from items displayed on a screen 
10 in the display area. In addition, the mobile terminal is 
conf i gured to al 1 ow the user , through the touch panel , to control 
the scroll of the screen. 



FIG. 1(a) 




FIG . 3 



MENU 



SEARCH TELEPHONE 
DIRECTORY 


• 


SEARCH FUNCTION 




SOUND 




BATTERY 




CLOCK 




RETURN 


ACCEPT 



6/10 




9/10 




10/10 



FIG . 10 




20; CELLULAR PHONE 



21; LCD 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY ArTonNrv s.««;kftn 

ptiiis R«;f.tKM«:<' to PCT lntpfnjiur>ii;i1 Applicniioiis) 

As ii below niimetl iitvciuor, I hereby ticcliirc thai: 
My rc,si<leiicc. post oflice address and cili7enship arc as staled below next to niy name, 

I believe I am (lie original, Tirst and sole inventor (if only one name is listed below) or an original, first and joint 
invciu<»r (it plural names are listed below) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled: 

Cellular Phone Allowing a Hand-Written Character 

to Be Entered on The Back 

the specification ol' which (check only one item below): 
Qis anachcd hereto. 
D was tiled as United States application 

Serial No. 



and was amentled 



(Zl was riled as I'CrT international applicalio 
Number 



. (if applicable). 



and was amended under PCI" Article 19 



I hereby state that I have reviewed and understand ihe contents or the above-identified spccirication, including 
the claini.'i, as amended by any amendment relerred to above. 

I acknuwiege the duly to disclose inFormation which is material to the examination of this application in 
accordance with Title 37, Code of I'cderal Regulations, §1. 56(a). 

I hereby claim foreign priority benefits under Title 35, United Stales Code, §119 of any foreign application(s) 
for patent or inventor's certificate or of any TCT international application(s) designating at least one country 
other than the United States of America listed below antl have also identified below any foreign application{s) 
for patent or inventor's certificate or any PC 1 international applicnlion(s) designating at IcjisI one country other 
than lire United Stales of America filed by n^c on the same subject nuittcr having a filing dale before that of the 
applicalion(s) of which priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 1 1 9: 









PRIORI I YCl AIMED 
UNDtBSBOSC 119 


Jaoan 


1 1 -083646 


26,03,1999 




□ no 








O^ES 


□ no 








□ vfs 


□ w 










O NO 








□ vis 


□ no 



Page 1 of 2 



T0-li91 (REV. 10-83) 



U.S.. DEPAttlllENT OF COMMERCE - Patent and Trademarlc Office 



Combined Declaration For Patent Application and Power of Attorney (Continued) 

Iliii huliiS H<!f»iH!n.:i! lo i'C I liH(»».nn>Hiil A|iplii:iilnins) ^ 



I hereby claim tlic benefit under Title 35. United States Code. §120 of any United Stales npptication(s) or PCT 
inlcrnational itpp[iciition(s) de.signaling the United Stales of America lUat is/arc listed below and, insofar as the 
subject inaltcr of each of the claims of this application is not disclosed in that/those prior application(s) in the 
manner provided by the first paragraph of Title 35, United States Code, §112, I acknowlege Ihe duty to disclose 
material information as defined in Title 37. Code of f-edcral Regulations. § 1.56(a) which occurred between the 
filing date of the prior i;pplication(s) and ihc national or PCT international filing date of this application: 



US APPLICATIONS 



PCT APPLICATIONS DESIGNATING THE U S 



PGHER OF BTTORHEY: Ss a named Inventor/ I hereby af^lnt the following attorne7(s) awVor agenlfs) to prosecute this application 
and transact all business in Ujb Patent and Trademark Office connected therewith. Xnthonr C. Scott, Reg. Ho. 25,439; Stephen D. 
Mniphy, Reg. Ho. 22,002; I.eopold Pressor, Reg. Mo. 19,827; William C. Roch, tteg. No. 24,972; Kenneth L. King, Reg. Mo. 24,223; Frank 
S. DIGigllo, Reg. Ko. 31,346; Paul J. Esatto, Jr., Reg. Ho. 30,749; John S. Senanj, Reg. Ho. 28,757 and Mark J. Cohen, Reg. No. 



Send Correspondence to: 



Scully, Scott/ Murphy & Presser 
400 Garden City Plaza 
Garden City, NY 11530 







ISHIGAMI 


Masahiro 






Saitama 


brAit 111 ( " 


It I N r ^ j^p^^' "' 




POST Off M t Aoorifssc/o NEC Saitian 
300-1 8, Aza Toyohara,Oa2 


a Motohara , Kamikawamacl: 


St ATE f, ZIPCOOE/fOUNrnV 

i , Kodama-gun , Saitama , 






fAMiiYNAMt Japan 


rinsi nivENNAMC 


















sr A re a zip conp/couNTRv 












RESIOtNCE 8 
CITIZENSHIP 














STATE & ZIP COOt/CODNTBY 



Direct Telephone Calls 



Leopold Presser 
(516) 742-4343 



I hereby declare that all stateiTTcnts m.nlc herein of my own knowledge are true and that all statements made on 
information and belief arc believed to tie tnte; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonmcnl, or both, under section 
11)01 of Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of 
Ihc application or any patent issuing thereon. 



SKM^ATUHE Or INVENT 



March 16, 2000- 



[ 3 signature for fourth and subsequent joint inventors. 
Number of pages added . 

Page 2 of 2 



n-H (nrv. in-B-t> 



U.S. nF.PRRTHF.HT OF TOHHI-RrE - Patent: nnd Trfidnmark Office 



CERTIFICATE OF MAILING BY "EXPRESS MAIL" (37 CFR 1.10) 

Applicant(s): Masahiro Ishigami 



Docket No. 
13478 



Serial No. 
unassigned 



Filing Date 
herewith 



Group Art Unit 
unassigned 



Invention: CELLULARPHONE ALLOWING A HAND-WRITTEN CHARACTER TO BE ENTERED ON THE BACK 



Lnm 




I hereby certify that this New Patent Application 



(Identify type of correspondence) 

Is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under 
37 CFR 1.10 in an envelope addressed to: The Assistant Connmissioner for Patents, Washin^on, D.C. 20231 
on March 22, 2000 

(Date) 




■e of Person Mailing Corres^ 

EL357932855TJS 



("Express Mail" Mailing Label Number) 



Note: Each paper must have its own certificate of mailing. 



Copyright 1995 Legalsoft 



P06AyREV02 



